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ION-TRIGGER POLYMER COATINGS ON UATER-SENSITIVE POLYMER. FILMS 

CROSS-REFERENCE TO RELATED APPLICATION 

P«,„, at™* t PP ' iCati0n Claims priorit y 10 us - Provisional 
Paten. Apphcafon Serial No. 60/ II 4,2 13, filed December 29, 1998 

FIELD OF THE IN VENTION 

,h», „ ™ e f ? Se "' inVenti0n relates ,0 PO'ym" compositions 
that are water stable on one surface and water-sensitive on 2 
opposmg surface. More particularly, the present invention 
encompasses flushable, barrier films thar rerain their inregri~ 
presence of body waste fluids, bu, which disintetrrate and se Z 
the hydraulic flow of a toilet «= ana disperse in 

BACKGROUND OF THE INVENTION 

. Disposable products have revolutionized modern 
nfestyle and are of great convenience ,o society. Such P Z,c« 
generaHy are relatively inexpensive, sanitary and quick and easy ,o 
use Disposal 0 f such products, however, increasingly is a problem 
■ as landfills close and incineration contributes to urban Zo° 2 
pollunon. Consequently there is an urgent need for di^aMe 
products that can be disposed of without dumping or inchCon 

t~ ? a " ematiVe W0U ' d be * e U * ° f ^-"f- -v^e 

dZT PnVaM reSi<fcn,ial "»* sysKnK - -»ed for 

disposal tn sewage systems rha. can be flushed down a conventional 

Unlet am termed "flushable." An essentia, feamre of ft££ 
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ST^iL*? ,hey 7" have sufficient s,rength for thdr 

,hl H ° ^ ""^^ Up ° n Con,aa with Meetin. 

these dual cmena . paricularly difficult for products that come in 
contact wtth body waste fluids, especially urine, 
f, u m r-, Nu^rous attempts have been made to produce 
flushable fibers, fabrics, films and adhesive* that retain their JZ* 
and we, strength in the presence of body waste fluids. ye, "The 
disposed of vta flushing i„ convention, toilet, One appn^ to 
P^ucmga flushable product is to hmi, the size of the produc » 
that s ,, will re ad,Iy pass lhrough , umb ' 

obstructions or blockage, Such products may have higTwet 

this type of product mtght include wipes such as baby wip« This 
approach to flushability suffers the disadvantage, however of be^ 
reacted to small sized ardcles. Many of The current £22 
products are limited to such small article, 

, nm <• An °' her approach to P"^"""? a flushable product is 
to manufacture a product mat is normally insoluble in water, but 

solutions. The end user is provided with an alkaline or acidic 
rnatona, to add to the water in which the product is to be dLp^ 
Tte approach permits disposal via normal plumbing systems of 
prtxiucts substantially lar ger than wipes, bu, suffi^ CnT hi 
disadvantage of requiring the user to perform the step of adding he 
dissolving chemical to the water. A funher disadvantage is that he 
."advertent or intentional disposal of such a product in 
eonventional toilet without the addition of the dissolving chemLu 

^uvamage can, however, be overcome bv 
incorporating the dissolving acid or alkali into the article bm 
separate from the dissolvable mafcria. while in use. The^lvLg 
■ chemical ts only released upon comae, with water during flushing 

n™t , Sunilarly - anoIher approach to producing a flushable 
product consists of forming the product from a P H senslve 

2t? r r ™ ng the prodoct in the presen « ° f a ~ 2 

PH so „ho„. When the product is placed in a large quantity of 
normal tap water, i, disintegrates as a result of the pH^ft A 
disadvantage of this p H shift approach to flushabiUry is ma, some 
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acidic polymers lose wet strength at slightly alkaline pH in the rano e 
of 7-8 Because the pH of urine may be as high as 8.5, these 
flushable materials may not be well suited for use in. for example 
diapers or incontinence pads. 

Yet another approach to producing a flushable product 
t0f ° m the product from ™terial that is susceptible to attack by 
specific enzyme catalysis that breaks down the structural integrity of 
the material In such a product the enzymes may be introduced Into 
he disposal water separately. These systems suffer many of the 
same problems as acid or alkaline treatable materials. 

Still others have attempted to make flushable products 
btdir a p n ° n - W0Ven web is b °and together with salt-sensitive 

P esence LTT ' *** C °P 0l ^ ers P~e in the 
cLcTZ h h c ^centrations of calcium ions. The problem with 

^ S ° IUb,e bindCrS ' h ° WeVer ' is that —ss the 
country the concentration of calcium in normal tap water varies 

fremendously. Consequently, flushable products made with those 
binders may not, in fact, be flushable in regions with high calcium 
containing water. 

None of the above approaches have proven completely 

product which ,s stable in ion-containing bodily fluids, and which 
does not require special conditions of disposal. 

SUMMARY OF THE INVENTION 

rnm . . ^ . present inventi °n Provides a composition 
comprising a an ion-trigger polymer coating joined to a water- 
sensitive substrate. When the composition is employed as a diaper 
outercover or a pantiliner baffle, for example, the inner, body-sfde 
ion-tngge r coating is exposed to bodily fluids, and acts as a barrier 
coating thereby inhibiting their transport to the lower water- 
• sensitive substrate, maintaining the structural integrity of the 
composition. When the entire article is disposed oTi a large 
volume of water, such as in the hydraulic flow of a toilet, both the 
water-sensitive substrate layer and the ion-trigger polymer coating 
layer mechanically weaken and break apart. 

The present invention is, therefore, desirably designed 
to provide disposable compositions that can be flushed a 
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conventual toilet It is also de S1 rable to provide disposable 
compositions that act as fluid barriers, but are also capable ofbeing 
flushed in a conventional toilet without the addition of a dissolving 
chemical. Additionally, it is desirable to provide flushable" 
cornposinons that are insoluble in the presence of body waste fluids, 
but .which are water dispersible in the presence of normal toilet 
water. Also, it is desirable to provide flushable compositions that 
disintegrate and disperse in normal toilet water regardless of 
geographic variations in toilet water salt concentrations. 
Additionally, * is desirable to provide flushable compositions that 
have sufficient strength for their intended use. Finally, it is desirable 
to provide flushable products, including, but not limited to, feminine 
care products, diapers and training pants, bandages, packaging 
release films, and the like. 

DETAILED DESCRIPTION OF THE INVENTION 

™™ • • ^ PrCSent inVenti ° n provides a composition 
comprising an ,on-trigger polymer coating joined to a water- 
sensitive substrate. When the composition is employed as a diaper 
outercover or a pantiliner baffle, for example, the inner ion-trigger 
coating is exposed to bodily fluids, and acts as a barrier coatino 

U h?™ g ^ tranSP ° rt t0 the ,0wer water-sensitive 

^bstrate, maintaining the structural integrity of the composition. 
When the composition is disposed of in a large volume of water 

sub tri'r 6 hydra T IiC ^ ° f 3 t0i,et ' b ° th the -ter-sensitive' 
substrate ayer and the ion-trigger polymer coating layer 
mechanically weaken and break apart. 

nrnVH. one . embodiment of the present invention 

provides a composite two-layer article comprising an ion-trigger 
coating on a water-sensitive substrate. In normal use, it is 
understood that the inner, ion-trigger coated side of the article wfll 
typical y be exposed to bodily fluids, such as blood, menstrual fluid, " 
vaginal exudate, urine and perspiration. The term "inner side" as 
used herein, means the side of the film closest to the skin of 'the 
wearer. Both the inner ion-trigger coating and the outer water- 
sensitive substrate will be exposed to toilet water during disposal 
The 'on-tngger coating on the inner side acts as a barrier coatino 
and inhibits the transport of body fluids from the wearer through 
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the article, effectively providing a barrier between body fluids and 

the water-sensitive substrate. 

In a further embodiment of the present invention, the 

composition may serve as a primer layer for additional coatings on 

he water-sensitive substrate, such as latex coatings or a second 
layer of an ion-trigger material. The primer layer provides enough 
water protect™ so that a water-based solution coating may be 
applied to the coated water-sensitive film, the water being 
subsequently removed prior to any degradation of the water 
sensmve substrate layer. In most cases and applications, the coated 
water-sensitive film is flushable and dispersible because it will 
disintegrate rapidly when exposed to the flow of water such as in a 
conventional toilet. 

Flushable articles of the present invention may be 
made up entirely of flushable components, or composed of a 
mixture of flushable and non-flushable materials. In the former 
case, the entire article disintegrates or disperses in the hydraulic flow 
of normal toilet- water, while in the latter case the flushable 
components ciisperse in the presence of normal toilet water. The 
flushable article fails apart into pieces small enough to be flushed 
without causing obstruction. 

The term "flushable" as used herein means capable of 
being flushed in a conventional toilet, and being introduced into a 
municipal sewage or residential septic system, without causing an 
obstruction or blockage in the toilet or sewage system, and does not 
adversely affect the microbiology of the septic or sewaee treatment 
system. The term "flushable article" as used herein includes, but is 

hi Care Pr ° dUCtS - dia P« and trai ™g P*nts, 

bandages, packaging, release films, and the like. 

mav h j Se Tu formU,ations of the '°n-trigger polymer coating 
may be used with the present invention. In order to be effective for 
use m flushable personal care products, the ion trigger coating must 
be functional » use, i.e. maintain integrity and act as a barrier in the 
presence of body fluids, yet dissolve or disperse rapidly in water 
found in toilets. The main component of the ion-trigger coating of 
the present invention is an ion-trigger polymer. An ion-trigger 
polymer is one whose strength and dispersibility in water is changed 
depending on a very slight difference in the concentrations of a salt 
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More specifically, an ion-trigger polymer loses strength and 
disperses in tap water, but maintains strength and is insoluble in an 
aqueous solution which contains not less than 0.5% by weight of a 
neutral inorganic salt comprising a monovalent ion such as NaCl 
"5 KClandNaBr. 

It is well known that addition of an inorganic salt to an 
aqueous solution of a water soluble polymer may force polymer 
precipitation through a salting-out phenomenon. For example 
anionic polymers, such as sodium salts of polyacrylate and 
carboxymethyl cellulose, become insoluble in an aqueous solution of 
common salt having a concentration of 4 to 5% or higher; non-ionic 
polymers such as hydroxyethyl cellulose and polyvinyl alcohol 
(PVA) are insoluble in an aqueous solution only when the 
concentration of the salt is increased to about 10% or higher This 
salting out of a water soluble polymer describes the change from a 
homogeneous polymer solution to a polymer precipitate. 

While an ion-trigger polymer is certainly salt-sensitive 
like the simple water-soluble polymers mentioned above there are 
several significant differences in the behavior of an ion-trigger 
polymer for flushable applications. First, the ion-trigger polymer 
may be sensitive to changes in ion concentration at low levels, such 
as 0.5% by weight of a common salt Second, in the aqueous ionic 
solutions of typical body fluids, the ion trigger polymer is expected 
not just to be insoluble, but is required to maintain integrity and 
strength and act as a barrier coating. Finally, the ion trigger 
polymer loses enough strength or integrity to disperse in tap water, 
but note that this dispersion does not necessarily require full 
dissolution, as would be typical with the simple salt-sensitive 
water-soluble polymers. 

The feature of integrity and strength in use can be 
^ achieved by ensuring a proper "hydrophobic/hydrophilic balance- 
throughout the polymer chain. As used herein, the term 
hydrophobic/hydrophilic balance" refers to a balance of 
hydrophobic and hydrophilic moieties along the polymer chain 
which results in the polymer having a desired trigger property By 
control of the hydrophobicmydrophilic balance in the composition 
of the polymer, ion-sensitive polymers having desired in-use 
integrity and water dispersibility are produced. In contrast for 
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simple salt-sensitive, water-soluble homopolymers. like polyvinyl 
alcohol, the hydrophobic/hydrophilic character is fixed by the 
structure of the monomer, and cannot be adjusted. 

In one formulation of the ion-trigger coating, the 
ion-trigger character is provided by a sulfonated polyester 
condensation polymer. The hydrophobic/hydrophilic balance can 
be controlled by choice of the monomers involved in the 
condensation reaction. The preparation of such polyesters is 
generally described, for example, in U.S. Patent Nos 4 910 292 
4,973,656 and 4,990,593, and European Patent Application No'. EP 
U 7o 1 795 A2. all incorporated herein by reference. 

In general, the ion-trigger material is a material that 
acts as a barner coating thereby inhibiting the transport of fluids 
through the coating. Preferably, these materials are melt 
processable since they are easier to apply to a water-soluble 
substrate. Several different aqueous compounds have ion- 
tnggerabihty, however, these compounds are not preferred For 
example, U.S. Patent Nos. 5,317,063 and 5,312,883 reveal acrylic 
acid or methacrylic acid copolymers that are ion-sensitive. 
Unfortunately, these materials are not melt processable, and so not 
amenable to melt coating. Coating an aqueous solution of 
ion-trigger polymers on water-sensitive substrate is difficult as the 
aqueous nature of these coatings tends to partially dissolve the 
water-soluble substrate. In addition, the acrylic or methacrylic 
functionality in the polymer is sensitive to physical crosslinking 
through divalent ions and therefore would not readily disperse in 
hard water. 

In a desired embodiment of the invention, the ion- 
tngger polymer coating composition includes at least one water 
dispersible copolyester, present in an amount from about 25 to 
100% by weight. Water dispersible copolyesters are those in which 
ionic moiet.es or water sensitive reactants are incorporated into the 
backbone. 

Alternatively, the ionic moieties may be grafted onto 
the : backbone. The structure of such copolyesters are described in 
Miller, et aL wo 95/18191, incorporated herein by reference. The 
Eastman AQ" copolyesters, as taught by MUler, incorporate ionic 
moieties by copolymerizing 5-sodiosulfoisophthalate units into a 
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Polyester backbone rw, 

k * ^„ desist ^^^^ 

strength, improve fhe e„ . . ei S m to increase the • 
^ ^s^™^ reduce the * h 0 

«*"■«. which disclose sotf* * 4 ' 5 ' r 0,POrated by 
Polymer blend, available fc^ COpo1 ^- Other useful 
Companv as NS 70-4395 J NsZZ?™' ^ md ^ 

* of oih?^: £ SUlf °" aIed C0P0 '^s chad above 

P ^". No. 5,770,52 S^TT " k "° Wn in « 0 s' 
- Polymer with u W -«uIoset 
concentration. Hv f„ contro "«f by temperature „J 

bu t • y trr * ^ 

In *od. U.S. Paten, No . ^ '^.ure trigger „ 
f** poly viny, methy, el! n 1 T. * of polyme* 

c«ce° S : P ° iyme ' 5 ^re^r' *** « ^ 
concentranon. While these tem^T, SgerS ""totaled by jo„ 

"« »«y in an £g^T^ £ 
themselves do ° coating, these simnle « I 

■^bi^-^ nave T ^ 
-» «"Wft in use. a,anCe ! ° P'ovide the required infeg^ 

tekness is between abou P o,^ o n,ade - 
' **- * oetween abo„ 0 o n t M °' e he 
""Ofcneas is about 0.8 mils. 2 ° ■*• preferably the 

«Seer layer ^ <° income i„ t0 the ion . 
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P^cularly (h e acetates with a degree of substitution less than 25- 
applications. aesired for some 

polymer coa.!„ g TCi.^trrd US '„ 

polymer ean alter both the sensitiv^ of fte Ton tri^ "^P^ 
.o the differences between salt sol^ ^ ZTZ^ 

'• 3 ' 5 - mnKt hyl-2,4,6-tris(3,5-di.tert-butyl-4- 

SSS propionatt; n - ocadecy ' «w 

nyoroxyphenyl) propionate; 4,4'-methylenebis otj-, 
butylphenol); 4,4'- t hiobis (o-tert-bmyl^o 

hydroxybenzoate: and sorbnol hexan , ,1 j'" ten - but >"^ 

hydroxyphe„y,)pr 0p i„„a te ). ,f used, the S£ ™T 
• in levels of 0.1 to 3% by weight. * be PreSe "' 

A plasticizer is broadly defined ic * n 

concentrations up to about m by w^""^^ ^ * 
plasdcizingacentisa m tirf„ w 8 Prefc raMy. the 

S a^ent ,s a sohd at ambtent temperature with a softemng 
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point above 60 degrees Celsius, and belongs to rh. . , 
plasticizers includm* cyclones s u , 6 C,ass of 

BI, both assigned to HB FdTer Co m „ EP 0 410 <»2 

reference. Wne„ comb W ^ ™ mcor P°rated herein by 
Eastman AQseL T^l T ** "I"**** «* as J 

polybutene indUde hydrocarbon ofc, 

character. V^T^Tf ™ "^"^ <* naphthenic » 
have as Uttle cdor and ^ " """^ tranSparen < -> 

■his inven^t Z^ZTt ^i - * - *- * 
molecular weiaht oolvm.™ 77 6,1 ol 'S°mers, low 

shmJarp. J^CST * ' * " d ** 

present i„ am ^ t f; p t 8 £ u r2« 8 bv yer r ^ ' 

humidity resistance Tn ™ u ! ' and im P r ove the 

such as a^~ n ol t™" 1, " P ° lar in ™ re 

microcrys^e ^ k^ ^V^ M ""»■ 

n^-^lSS51 syrahesis p « 

be added to n^^"^ "* ^ C °~ B » 

, generaHy pmfal LT^ u ^ °** ° f a po *™- " * 
shou.d be £5? n« anVh T™" " 
properties conhibld bv ,h" r T e * Ctt Up °" the 

added to nrotec, ,h. • I stabilizing ingredients can also be 
of this invention. essentia] to the compositions 

10 
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..... '^S^Zsxizr'js, - - 

jr iiuios tnrougn the composition, and provider i k,™ 
enough X HC * - - 
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but not limited to, compatibilizers. processing aids plasticizers 
Wafers, detachers, slip agents, and anti-mlcrobiaj 'agents* 
fabncatntg agents or as modifiers dependins on the s ~if* 
Properoes desired in the water-sensitive subside and thf^ 

Desirably, the water-sensitive substrate of the present 
mventton comprises a polyene oxide film or a polyvinyl 532 
On, More desirably, the water-sensitive substrate of he pr "em 
tnvennon comprises a polyethylene oxide film, an ethy ene oxltie 
propylene oxide copolymer fib, a polyviny, alcohol fflm „r a fit 
denved from a polyviny, ^ copo|ymer Mosl " a ^ 
water-sensmve substrate of tire present invention compnL a 
po.ye,hy.ene oxide mm or a polyviny. alcohol fflm. CTc Sess 
of the water-sensitive substrate may vary greatly depending uT 
the end use of the film-containing product. The thickness^ T 
water-sensmve substrate should be minimized when possible t 
reduce product cost and to reduce the time necesstTfo me 
substrate to disperse, especially in the case of flusha ^0^ 
Deambly the water-sensitive snbstiate thickness wOI be a! thin t 
pos^Me, depending upon the product to be made. ProfeX ,,! 
tmckuess will be from about 0.1 to 3.0 mil. drably, the 

In the uncoated form, when the water-sensitive 
substrate contacts water on either sutface, i, dispels. In Itn 
mgger coated fom, when only the outer side of the wa„uVe 
-bjMe contacts water, the composite two-layer strocturo wm no 
■mmedtatelydtsperse, due to the transient structural integrity of Z 
■on-mgger coating. However, the composite ,wo-.ayer compos tion 
* dtspenible when both the ion-trigger coating L 71 
sensmve substrate have been exposed to water for some time 

reouired h ^ C ° a,ing ° f im -" i ^r polymer provides the 
reqmred bamer to ,on containing body fluids, ye. weakens and 
■ drsperses ,n rolatively low-ion containing toilet water. In T 
P^sence of an aqueous salt solution, such as urine, the ion-1 e 
Polymer .s mlaovely inett. Water from the sal, solution can ^h 
*esubs«,e only by a slow process of diffusion through the 
^. However, the ion-nigger po.ymen rapidly weakens in ap 

Th h, ° f W3,er Pe " etra,i0n in «* c °<«ing will differ 

wtth the ion content of the aqueous solution. 
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are not " i u ° f J ° Imng the ,ayers inclu ^ but 

process Moll E^T" C ° ati " 8 iS 3 hot - melt sl « * 

alternatively* onto a carrier suhsfra.^ ™a u 

JttS onto ,he ~ tive CSr«K5 

s P eeds ™y vary depending upon the "ooen J "* P™* 85 '- 
trigger. As used herein, the ■■opt, time' of a£ y m«re£ TjZ 
amount of rinja required for the polymer to loseTt^tackine^ ^ 
The polyethylene oxide fflm is the most desirable film 

substrate ! ! Ung 15 from the carrier 

now rat, hne speed, J^KZSl * ~ 
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the carrier substrate (transfer coating). The choice of ^ 
shouid talce into consideration *T dJ^^LS^S 

ET» * the ion " trig8er - ^ ion - tri8ger ^ouio T g l 

adhesion to the water-sensitive substrate. 

Those skilled in the art will readily understnnH rh ♦ ,u 
■on-trigger coated water-dispersible films 7L ^11' ^ 

,h« f, deSiS,Kd '° be With ~ fluid? 

Although the coated water-dispersible film of .the present invention 

«*d for personal care products, tne coated wat 
dtsperable film of the present invention may be advantaeeoudv 

T P ? Parati °" ° f 3 ^ °f consn ™ pL„ L" 

otner than personal care products. 

EXAMPLES 
Example I 

A two layer composite structure was produced bv 
ST 8 an ton trigger blend fan National Search an Ten mil" 

P* ^ * Hanet ^Tt^L. 

™e blend was characterized in terms of its Lit vS* « 

n*asured on a capillary rhe0 me,er (Gdttfert M^g^T^O? 

Gottfert WerkstofT-PrtifmaschiiKn GmbH R,„.h 

Viscosity data is reported in TahlJ . 7 ' Gennan y>- 

appticln, mis 22 w^£ ST ^ ** ' 

viscosity fluid at the application ^ 0 ^ c £ 

coating was applied with an Acumeter Laboratorie „ c precis^ 

a d t C0M "T AKR ° SIL retease P a P" (Akrosil, MemZm 
and men transferred to the polyethylene oxide substrate . CoaS 

in ,h, l k • ?' balrier pr °P eniK of *ese films were then tested 
■n the lab w„„ a modified Cobb's test. I„ the sandard Cobb ,^ 

for water uptake in a film (American Society for TeZ, ™H 
Materials [Philadelphia. PA1 DIMS t„>. • ■ . g Md 

Pi.ln „„,) d , T J U3285 - Technical Assoc ation of the 

Pulp and Paper Industry T44.) a fixed surface area of film. cl^L 
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layer of pH paper (Hydrion paper for ra^o 5 5 TSj " 
Papers Inc. fBrcokJyn, NY 1 1210]) under the fl ^* 1 ° n 
turns from orange to °reen.°reen/h „, !1 pH paper 

-Une solution, the p„° «" 

thickness The ? n J, P^aaon depended on the aim 
over sTnunu ' o„ ' 0n " m88er C "*» P ro «^°» ^ 

^ W(oallmeof 30 minutes) by the thickness of the 

■ mm was Camped hy ZZn si^ V JS* " 

was pulled a D art ™a *. . . seconds, the sample 

M *" and * e Peak load measured. The Deal i™JT ■ 

tolled water was substantially less than the strent* 7 
solubon. ,„ disbiled water, the strength of a « St^ * 
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higher than that of 
Example 2 

die ^ e COati " g Was ~™ wia h " Perf0nnm « of 

*« £ n v;L h «■"* * *» i: z ° ;r d , by 

submerged dal ^ V - 1000 mini aJT b ^ "* 

«as puifcZ! Wa ' W or a *"< »lu,ion After t U ' d """P 1 ** 
VOrtmn^^ A" -30 seconds, the ^ 
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10 



Table 1 



Material 

_ 70-4395 " 
70^442 
70-4442 


Temperature 
(°C) 

180 

" 160 " 
170 


Shear Rate 
(1 /second) 

iooo 

1000 

~Iooo j 


Shear Stress 
(Pa) 
24.630 
" 88.544 " 


Viscosity 
(Pa»S) 
24l> 
883 


70-4442 
70-4442 


180 
190 


1000 
1000 


64.118 
46,613 
33,382 r 


"~64l 

46.6 ~ 
~~~3T4 



■he scope of the invention. 0 „ the contrary othe ^ 

become obvious to one skilled in the an X^ofTTT 

the present invention and a ' "f ° f the Closure of 
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CLAIMS 

We claim: 

I; A flushable film comprising a meit-processable ion 

tngger polymer coming on a water-sensitive substrate layer 

1 The flushable film of Claim 1 wherein th. 

sensitive substra,e layer is comprised of a poly^llL T" 
po.yalkylene oxWes , such „ 

propylene ox,de copolymers, po.ymemacryHc acid, potymemCc 
a«d copo,ymers, po.yviny, alcohol, polyviny, alcohol co^ 
polyethyl oxazohne, polyvinvl methvi , 
pyrrolidone/viny, cULT^^^ 

F y JN Vln yl caprolactam, polyvinvl mPthvi 

4 The flushable film of Claim 1 wherein the ;™ ^ 

polyntercoa.ingi.belweenO.landa.Omi.mt" """"S^ 

5 - The flushable film of Claim 1 wherein the „ , 
sensitive substrate layer is between 0, and 3.0 SZ^T* 

6 - The flushable film 0 f Claim I, wherein the m»i, 
processable ion-trigger polymer is selected from col yes^' 

■ copolymers having an ionic moiety grafted thereto 
copolyesters, or methylated hydroxproply. cellulose 
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Polymer selected f rom hv 7" °, hydroph,I,c "On-crystalline 

P01yvin ; m ^r 6 ' L ceB tr -"r™ 

abou, 20% by weig y ht of ; e t: d 4: ~ *om abou, o t0 

•» .Polyene, po,^ fS^St"* 
containing block copolymer. } r a ^ne- 

^polypropylene, ,x>lyeth^ 

containing block copolymer. P° Jyuact,c ™id) or a styrene- 



The flushable film of Claim in u 
hydrophobic polymer is addPH ; ' Wherem the 

Pieced from nigh mo.ecuia, Tl h( ^1?^ anti0Xidan, 
~n g phe nolsorp ^^ 

13 - The flushable film of Claim 1 wherein ,h- • 
Polymer coating further comprises a plasudzer """"^ 

14 - The flushable film of Claim n «,k 

* added in an of ^ ^ ™» -» plasfieizer 

the ion-trigger polymer. % by we, S ht <* 
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A flushable product comprising- 
the flushable film of Claim 1; and 

film ^ ^ additi ° nal l ^ « to the flushabJe 

^pr^ts^T UCt ° f CIaim I5 ' " *» 



P^eronawat^ ***** 

ion-trigger pj^^"- * e -lt-processable 

by simultaneously ^^.T^ ^ ^ 
process. ,a y ers in a coextrusion 

^erpo^ Wh6rein the -It-processable 

by coatg £ ^strate layer 

sensitive substrate. gger P ° lymer onto *e water- 

20 - The method of Claim 19 wher^n a. , 

ion-trigger polymer is coated U T. ralt-processable 

a direct coaL process ^ 7 * Pr ° CeSS seIecte * 

g process or a transfer coating process. 
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21 - The method of Claim 17 wherein th* ♦ 

suhsrratP wnerem the water-sensitive 

propylene oxide copo, ymers , po lymethaciyUc acjd> 

polyethyl oxazolme, polyvinyl methvi F^ymers, 

methylated hydroxproplyl cellulose. Posters, or 
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